Abstract
Introduction
Team games have been some of the most popular sports in the world for many years. The variability of actions, surprising developments, and unique solutions to the situations during matches contribute to the fact that team games are eagerly watched and practised by many people in the world. Contemporary team games are characterised by dynamic actions taken by the players on the court in relation to the current situation [1] . Team sports games can be regarded as regulators of the interests of the players, who, using the co-conscious and co-intuitive abilities of acting and interacting in the offence as well as counteracting in the defence, compete according to the rules in order to achieve uncertain individual, common, and opposing goals [2] . The essence of team games is cooperation. The players' individual activities are limited in favour of cooperative ones, which are completely dependent on the partners. Volleyball is the only game where activities which are relatively dependent on partners -that is those where the presence of partners is not necessary to perform a given action -are practically non-existent (the only such action is the serve). For this reason, the successful implementation of the cooperation process determines the level of effectiveness in this sport discipline. Cooperative teams can achieve goals that individual players would not be able to accomplish. There are few studies that have attempted to look at team games in a holistic way, in the context of cooperation. The contemporary literature presents many issues regarding the effectiveness of actions in the game [3, 4, 5, 6] ; however, these papers focus on individual activities, not taking into account the context of interaction between players.
Volleyball is a discipline in which cooperation plays the most important role. Each action performed in the game is related to the previous one, which is why discipline experts often consider volleyball the most collaborative among all team games. Team sports have different game phases. Panfil [2] has distinguished three phases of the game in the offence, that is game positioning, creating point situations, and point scoring, and three phases in the defence, namely counteracting game positioning, counteracting creating point situations, and preventing scoring. The phase of creating point situations in the offence includes all actions relatively and absolutely dependent on the partners which make it possible to potentially score points. During point situations, the setter plays a very important role. Afonso et al. [7] considered this player to be the leader of the attack phase; after analysing the situation on the court, the setter makes correct decisions so as to surprise the opponent and enable the team to get a point. The scoring phase is related to the indicator of attack reliability. High attack reliability -understood as the quotient of all effective actions and the sum of all actions taken by the players -depends on the way the ball is set as well as on the surprise effect on the opponent. The place where the ball is set by the setter determines the level of the effectiveness of the team's various ways of interacting. Therefore, an attempt was made in the current study to identify Pol. J. Sport Tourism 2018, 25, 25-31 the cooperation of players with regard to the position, that is the location on the court, of the player acting as the setter. The actions of the setter, who is the most important player in the phase of creating point situations, are heavily dependent on the effectiveness of accepting the serve, including on the parabola of the set ball, its direction, the speed of its flight, and the place where it was received. The setter's position is therefore very important in the context of identifying models of player cooperation in creating point situations, and it also determines the level of the reliability of selected ways of cooperation.
The cooperation of the players in creating point situations, taking into account the setter's position on the court, has been presented in the form of praxeological models mapping team play. Praxeological models are defined as complex objects reflecting complex existing fragments of reality [8] . The cooperation of players in the game is a difficult process to identify because of its uniqueness and complexity, which is why presenting it in the form of mapping models seems to be reasonable. Praxeological models of the game are based on objectified and reliable observation of the game. The analysis of the current research results has made it possible to present the collected data in the form of selected cognitive models. Praxeological game models have already been used in the works of other authors [i.a., 9, 10, 11, 12] . The analysis of mapping models allows one to draw appropriate conclusions for sport practice. The models provide a certain scheme and can determine the direction of actions taken in creating design models, which can be used in the games of other sports teams.
The aims of the study were to identify and compare models mapping the cooperation of players in the phase of creating point situations in volleyball, taking into account the position (that is the location on the court) of the player acting as the setter, along with the evaluation of the efficiency of this cooperation. The efficiency of cooperation was evaluated using the criterion of the reliability of the combinations made in the attack.
In order to be able to accomplish the main aims of the research, we formulated the following research questions:
1. Which models of player cooperation were applied in creating the point situations and how did the models differ depending on the position of the setter on the court? 2. What was the reliability of the attack achieved by the teams in the cooperation models implemented depending on the position of the setter on the court? 3. What was the effectiveness of surprising the opponent's block depending on the position of the setter on the court?
Material and methods
The research material consisted of the observations of matches of the following four top-class men's teams in Poland: PGE Skra Bełchatów, Asseco Resovia Rzeszów, Jastrzębski Węgiel, and ZAKSA Kędzierzyn-Koźle. The study focused on players playing the role of the setter, expanding on the research of Mazur and Superlak [13] , who analysed the actions of the setter from PGE Skra Bełchatów, N.U., by examining three more players, that is F.D. (Assecor Resovia Rzeszów), P.Z. (ZAKSA Kędzierzyn-Koźle), and M.M. (Jastrzębski Węgiel). The research included matches played between these teams in the main season of the top volleyball league in Poland in 2013/2014. These teams took the four top places in the competition. In total, 51 sets were analysed, in which 1,529 actions were observed.
We used the research method developed by Panfil and Superlak [14] , that is a qualitative study of unique cases. The method is applicable in analysing complex, unique, and special entities, and in this case, these are teams (practising volleyball) having the highest levels of sport performance.
The research procedure included observing the matches along with recording particular actions of the players [13] . For this purpose, the court was divided into zones in which players' activities were identified (Fig. 1 Figure 1 . Division of the court into positions for observation of the setter's actions [13] In order to record the data, including those concerning the identification of the players' actions in offensive situations, we used Panfil and Superlak's observation sheets [14] modified by Mazur and Superlak [13] . The sheet comprises quantitative criteria, including the number of combinations in the attack (described in the two works of Panfil and Superlak [14, 15] ), and qualitative criteria, as it contains an assessment of the degree of cooperation efficiency (effective, ineffective, or counter-effective) (see Tab. 1). 
Selection and description of criteria and indicators for cooperation evaluation
The criterion for evaluating the efficiency of cooperation, understood in accordance with Panfil [16] as a collection of all the positive qualities of this cooperation, was its effectiveness. Therefore, the assessment of the efficiency of cooperation was made as follows:
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-effective -action ending with attacking and scoring a point; -ineffective -action where the game continued, and the attack was defended; -counter-effective -action ending with an incorrect attack and giving the opponent a point [13] . Two indicators of the efficiency of players' actions are used in this paper:
1) the attack reliability index (ARI) calculated using the following formula [17] :
∑ effective actions ARI = ; ∑ all actions (effective + ineffective + counter-effective)
2) the block surprise index (BSI) calculated as follows [18] :
∑ attacks without opponent's block + ∑ attacks with one player's block BSI = . ∑ all attacks
In addition, basic statistical values, that is averages and percentages, were computed.
Results
The observations of the matches made it possible to record the following number of actions for the selected setters: M.M. Fig. 2 ). Such a way of presenting the data made it possible to determine the positions in which the setters usually acted. Confirming the results of Mazur and Superlak's research [13] , the players took the largest number of actions in positions 0, 0' , and 3, which is why these three items were taken into account in the further analysis of the research results. Mapping models of player cooperation in the attack After observing the players' actions and recording them on the observation sheets (see Tab. 1), we summed up the results and expressed them as percentages. Position 0 on the court, which is often called "the zone of the perfect receive" by experts in the discipline, is where the ball is most often passed after receiving the serve. This was also found to be the case in our research, since it is in the 0 position that the highest number of actions performed by the setters was recorded. During the analysis of the strategy of cooperation in this position, differences between selected teams were noticed. The most common way of cooperating in the attack of the teams of P.Z, M.M., and N.U. were "1st tempo attack" combinations (quick attacks played by predominantly middle blockers). In M.M.'s team, the proportion of these combinations, as compared to all other combinations played in this position, amounted to as much as 36%. The percentage of this kind of cooperation in other teams in relation to the other combinations played was approximately 31%. Significant differences were also noticeable in the use of "zone 1 attack" combinations, as the team of setter M.M. chose this type of cooperation definitely more often compared to the other teams under study (20% of all combinations in the attack) (see Fig. 3 ). In position 3, even larger differences in the creation of point situations by the teams evaluated were observed. The most similar results were obtained in "pipe" combinations, their percentage being 9% in all teams. An interesting fact is also the very heavy use of "1st tempo attack" combinations by the team of N.U. (46% of all combinations in the attack) and the frequent use of "zone 1 attack" combinations by M.M.'s team (see Fig. 4 ). Position 0' is a place on the court where the distance to the net is at least 1.5 m (see Fig. 1 ). When analysing the results of the research, we observed significant differences in the types of interaction chosen by each setter after the ball was played from this position. An interesting fact is the significant number of "1st tempo attack" combinations chosen by player M.M. (as many as 44% of all cooperation methods) as well as the small number of "zone 2 attack" combinations performed by the team of N.U. It is visible that the teams of F.D. and N.U. most often chose combinations where the so-called left wing (zone 4) was used (see Fig. 5 ). Models that reproduce player cooperation in creating point situations allow for identifying the differences and similarities in various ways of cooperating after the reception of the serve. The results obtained from the observations were summed up and expressed as percentages. The average percentage distribution of cooperation in the attack was also determined, and it was possible to compare it with the percentage distribution of this cooperation carried out by the teams observed. The results presented in the radar charts best show the differences between the teams and make it possible to identify significant differences in the phase of creating point situations.
The only team that significantly distinguished itself in creating point situations from position 0 was the team of M.M. Referring to the average distribution of the attack, this team decided to use "1st tempo attack" and "zone 1 attack" combinations more often and used "pipe" combinations least often. The cooperation of the other teams in the attack was similar and close to the average. More frequent combinations of "zone 4 attack" by F.D.'s team compared to other teams were observed (see Fig. 6 ). Analysing the results of the research including the actions of the setters in position 3, we found large differences in the creation of point situations. Interestingly, each of the teams used one of the combinations much more frequently in relation to the average, and in each of the teams, this was a different way of cooperation. The greatest similarity among the teams was noted for "pipe" combinations. In addition, each team had a different model of cooperation in the attack with the setter in this position (see Fig. 7 ). In position 0' , the number of "1st tempo attack" combinations in M.M.'s team was observed to be above the average value. There was also a small number of combinations of "zone 2 attack" in N.U.'s team and very large variation in the combinations of "zone 4 attack" in all teams (between 25% and 41%) (see Fig. 8 ). 
Reliability of cooperation in attack depending on setter position
The attack reliability index (ARI) used in the current study was the quotient of the number of actions and the sum of all actions taken by the players expressed as a percentage. In the 0 position, attention should be paid to the high ARI in the "zone Pol. J. Sport Tourism 2018, 25, 25-31 2 attack" and "zone 1 attack" combinations obtained by P.Z.'s team, amounting to 73% and 81%, respectively. It is worth noting that the high value of the ARI index was obtained in "1st tempo attack" combinations by M.M's team, bearing in mind that it was the most commonly used combination in this position by this team. The lowest attack reliability index, apart from being obtained by the team of setter F.D., was achieved by the teams in "zone 4 attack" combinations (see Fig. 9 ). It is interesting to note the 100% reliability in the "zone 2 attack" combinations by the team of N.U. after they played from position 3, as well as high values of the ARI in the "pipe" combinations of all teams from this position. We also observed low reliability of the attack in "1st tempo attack" combinations obtained by the team of N.U. in comparison to other teams, as well as a low ARI in combinations of "zone 2 attack" of the teams of players F.D. and P.Z., in contrast to the teams of N.U. and M.M. (see Fig. 10 ). High attack reliability in all combinations was achieved by the team of setter P.Z. after playing in the 0' position. On the other hand, M.M.'s team achieved a low ARI value in "1st tempo attack" combinations, despite the fact that it was the most common way of cooperating in this team's attack. Nevertheless, this team achieved high values of attack reliability in combinations with the use of the wings and zone 1 (see Fig. 11 ). Effectiveness of opponent block surprise depending on setter position The block surprise index (BSI) represents all types of cooperation where the opponent was confused, and their attempts to counteract were severely hindered. Surprising an opponent's block is a situation in which the opponent makes a single or double block inaccurately, that is with a large gap between players (the so-called "hole in the block") or in the wrong place. In positions 0 and 3, the highest opponent block surprise effectiveness was achieved by N.U.'s team, and it was 72% and 76%, respectively. The block surprise effect achieved by P.Z.'s team had a BSI of 45%, which was the highest value of this indicator of all teams after they played from the 0' position (see Fig. 12 ). 
Discussion
The presented analysis of the research results was aimed at identifying mapping models which showed the effective cooperation of players in creating point situations, depending on the position of the setter on the court. A study of unique cases was applied in the work. Teams having the highest level of sport performance (the best teams of the top league in Poland) carry out unique activities during the game, and therefore the use of this method was justified in this case. The study examined four teams, each of which has a unique way of functioning in the game and a specific model of cooperation in the phase of creating point situations. A case study based on the technique of observation called "shadowing", where the observer describes events without interfering with them in a direct way, made it possible to create mapping models representing the teams' unique ways of cooperating. The detailed analysis of the research results aimed to induce reflection and indicate the direction of further research on this problem on larger and more diverse research groups (taking into account performance level and gender).
Expanding on the research undertaken by Mazur and Superlak [13] , we have presented models that mapped the cooperation of four different teams in creating point situations.
The results indicated that the teams differed from each other in the choice of the ways of interacting in the attack depending on the position of the setter. Differences were also noted in the level of the efficiency of these types of cooperation as well as in the effectiveness of surprising the opponent's block by the attacking teams. Three positions on the court (0, 0' , and 3) were chosen for the analysis of the results; these were the positions where the most actions were taken by the setters, which confirmed the findings of Mazur and Superlak's analysis [13] . In each of the positions, the teams differed in the choice of ways to cooperate in creating point situations. The greatest similarity among the models, including the modes of cooperation of the researched teams, except for one case (the team of player M.M.), was noticed after playing from position 0. Nevertheless, when we analysed the reliability of various ways of interacting in the attack, the values of the ARI were varied. The analysis of the cooperation of the players in the attack after playing the ball from the 0' and 3 positions confirmed that each team had its own unique way of creating point situations in the attack. Obviously, there were some similarities in the choice of some of the combinations, but it was evident that each team cooperated in a specific way, at the same time achieving different effectiveness (noticeable in the values of the ARI).
The ARI values were strongly related to the surprise effect on the opponent's block (BSI). Surprising the block makes it possible to achieve high attack reliability. The effectiveness of surprising the opponent's block differed in the teams examined.
The highest values of the BSI were achieved by the teams in positions in which the setters were near the net (positions 0 and 3). Significantly lower values were obtained with the setter in position 0' , that is at least 1.5 m away from the net. This is due to the fact that teams then create more combinations with the use of "wing players", and the tempo of this kind of cooperation is also slightly lower. In an analysis of the cooperation model in creating point situations, the block surprise index provides very important information, because it allows for a more accurate analysis of the efficiency of this cooperation, as well as the understanding of the choice of the types of combinations by the setters in creating point situations.
In the contemporary literature, there are few scientific papers that focus on the analysis of the process of player cooperation in a team game. We have undertaken an original attempt to investigate some of the issues related to creating point situations in elite volleyball. The research results presented also include the assessment of the effectiveness of the players in the attack taking into account the position of the setter on the court. Many authors have dealt with the effectiveness of the actions of individual players performing various functions in the game [i.a., 4, 5, 6, 19] . Others have examined the impact of individual actions on wins or losses in the match [3, 20] . The research that is the most similar to the one presented in this article is the analysis of the effectiveness of the attack with respect of the presence of the setter in particular court zones [21, 22] and an attempt to determine the most effective play zone with relation to the type of service and its reception [23] . Another example is the paper by Papadimitriou et al. [24] concerning the impact of receiving a serve on the pace of play and the effectiveness of the attack. All these works actually refer to the effectiveness of setting the ball in the attack. However, none of these papers takes a holistic view of the process of cooperation between players in the attack or makes an attempt to present the team's activities in a holistic and comprehensive manner. The main purpose of this study was to show unique ways of cooperation practised by high-level teams. In the literature, there is still a lack of papers that would focus on the process of cooperation, present its value, and treat ways of cooperation as a whole, rather than focusing on the effectiveness of individual actions. Also, no study was found that would analyse the effectiveness of the players' cooperation in the attack with respect to the location of the ball after the serve and thus the position of the setter in such a detailed manner as was presented in this article (11 positions were considered). The majority of papers undertake to analyse the setting of the ball in the attack with respect to the original position of the player, according to the division into zones resulting from the rules of the game (6 areas of the court).
The analysis of the research results presented has led us to conclude that there are differences in the ways of creating point situations depending on the position of the setter. The identified models of the cooperation of the players in the attack differed from each other, and this serves as an incentive for undertaking further research on this problem. Analysing and attempting to identify models of a larger number of teams may make it possible to create an optimal model of cooperation in the attack depending on the position of the player acting as the setter.
Conclusions
The research results presented in this paper make it possible to conclude that teams that achieve high levels of effectiveness in volleyball have specific models of cooperation in creating point situations with respect to the position of the setter in the court, and these models are varied. Based on an analysis of the detailed results of the study, the following answers can be formulated with regard to the research questions: 1. Each team had a specific model of cooperation in creating point situations with respect to the position of the setter on the court. Depending on the position of the setter, the teams used various ways of cooperation in the attack. When the 0 position was used, the choices of the combination were most similar to each other. When the setter was in positions 0' and 3, the variation between the teams was greater. 2. The teams differed in terms of the reliability of attack in the implementation of particular combinations when the position of the setter on the court was taken into account. 3. When implementing the specific ways of cooperation in the attack, the teams achieved different levels of effectiveness in surprising the opponent's block. The block surprise indices for setter positions 0 and 3 (that is under the net) are much higher compared to that of the 0' position. The team that was found to be the most effective in surprising the opponent's block in positions 0 and 3 was the team of N.U., and in position 0' , this was the team of P.Z. This study may enable a more precise formulation of the training tasks and determination of the goals of the training process in terms of the organisation of cooperation between players in creating point situations in the game. The problem undertaken in the study is new and may serve as an incentive for carrying out further research in this area.
